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(57)Abstract: 

PURPOSE: To obtain an ink having high water resistance of printed 
matter, sufficient level of printed density and excellent conservative 
stabilities and fixing properties of printed matter, polymerized with a 
polymerizable surfactant as a colorant. 

CONSTITUTION: This ink contains (A) a polymerizable surfactant 
[e.g. a compound expressed by the formula (M is metal atom, 
preferably Na or K; (m) is 5-10)], (B) carbon black having the 
surface on which the component A is graft-polymerized and (C) an 
aqueous medium dispersing the component B. Preferably, at least 
one kind of (D) a water-soluble monomer (e.g. N- 
acryloylmorpholine) and (E) a water-insoluble monomer (e.g. 
styrene) is graft- polymerized to the component A. Preferably, 10- 
1000 pts.wt. of the component A is added to 100 pts.wt. of the 
component B. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] Ink characterized by including the carbon black to which the front face was made to carry out the graft 
polymerization of the polymerization nature surface active agent, and the aquosity medium which distributes this 
carbon black. 

[Claim 2] In a polymerization nature surfactant, it is ink of a water-soluble monomer and a nonaqueous solubility 
monomer according to claim 1 to which the graft polymerization of a kind is carried out at least. 
[Claim 3] Ink according to claim 1 in which a polymerization nature surface active agent is added at a rate of the 10 
- 1000 weight section to the carbon black 100 weight section. 


[Translation done.] 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the ink suitable for an ink jet recording method about ink. 
[0002] 

[Description of the Prior Art] High performance-ization is demanded also of the recording device of alphabetic 
characters, such as a printer, and a graphic form image with a personal computer in recent years and high- 
performance-izing of software. Although various approaches, such as a dot impact method, a hot printing method, 
and an ink jet method, are mentioned as a recording method of this image, In order that an ink jet method may inject 
the particle (recording ink) of ink from the regurgitation orifice (micropore) of a recording head and may.form.a ... 
record image especially, it has an advantage, like that the image of (2) high resolutions with the small sound at the 
time of (1) record is recordable on (4) regular papers reproducible at high speed in which (3) color displays are 
possible, and (5) running costs are low. 

[0003] What dissolved or distributed the coloring agent into the mixed liquor (henceforth an "aquosity medium") of 
water or water, and a water— soluble organic solvent is mentioned to the ink used for this ink jet method. The 
property of ink is that are taken into consideration including relation with a recording head, and the quality of (1) 
printing object is high, (2) The robustness (for example, fixable [ a water resisting property, lightfastness, fixable 
etc. ]) of (3) printing object is [ that the preservation stability of ink is high, ] high, (4) The frequency-response 
nature of the ink corresponding to the printing speed of a printer is good, (5) It is called for that the safety of what 
(regurgitation stability is high) the blinding of a regurgitation orifice does not produce at the time of the reboot under 
that ink dries promptly by the recorded object and (6) printing or after printing interruption, and (7) ink is high etc. 
[0004] However, since conventional ink uses water soluble dye for the coloring agent, it has the robustness of a 
printing object, and the problem that a water resisting property and lightfastness are especially inferior. Then, using 
the coloring agent of water-insoluble nature, such as pigments, such as carbon black, and a disperse dye, an oil 
color, is examined, and the dispersant for making an aquosity medium distribute these is also examined. However, it 
is difficult for a conventionally well-known dispersant to make stability distribute the coloring agent of the above- 
mentioned water-insoluble nature in an aquosity medium, and the problem of the preservation stability of ink being 
inferior in order that a coloring agent may condense or precipitate, when especially ink is kept for a long period of 
time, and a regurgitation orifice carrying out blinding, and stopping being able to carry out the regurgitation of the ink 
stably has produced it 

[0005] Furthermore, the problem of the fixable badness of being easy to secede from the front face of a printed 
object also has a printing object in these ink. The purpose of this invention is offering the ink in which fixable [ of a 
printing object / the water resisting property and fixable ] were excellent in, and preservation stability's was 
excellent. 
[0006] 

[Means for Solving the Problem and its Function] The ink of this invention is characterized by including the carbon 
black to which the front face was made to carry out the graft polymerization of the polymerization nature surface 
active agent, and the aquosity medium which distributes this carbon black. That is, this invention persons are using 
carbon black as a coloring agent, as a result of repeating research wholeheartedly that the above-mentioned 
technical technical problem should be solved. While the water resisting property of a printing object became high, 
when the graft polymerization of the polymerization nature surface active agent was carried out on the surface of 
carbon black, it came to complete a header and this invention for the new fact that the ink fixable [ whose / of a 
printing object ] the compatibility of carbon black and an aquosity medium increased, the dispersibility of a coloring 
agent and the preservation stability of ink improved, and improved further is obtained. 

[0007] Moreover, in this invention, also when the carbon black of a water-soluble monomer and a nonaqueous 
solubility monomer to which the graft polymerization of a kind was added and carried out at least is used with a 
polymerization nature surfactant, the ink which has the same operation as the above-mentioned is obtained. The 
carbon black (henceforth graft-ized carbon black) to which the front face was made to carry out the graft 
polymerization of the polymerization nature surface active agent is used for the coloring agent in the ink of this 
invention. 

[0008] As carbon black used in order to obtain graft-ized carbon black, what was manufactured by the approach 
that the contacting method, the furnace method, thermal **, etc. are conventionally well-known can be used. Since 
functional groups, such as a carboxyl group, a hydroxyl group, and a carbonyl group, exist in the front face of these 
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carbon black, it is possible to make a front face carry out the graft polymerization of the monomer. 10-100nm of 
diameters of a primary particle of carbon black is 15-40nm more preferably. 

[0009] As a polymerization nature surface active agent, among a molecule, it has polymerization nature machines (a 
vinyl group, ally! group, etc.) at the end preferably, and the compound expressed with following general formula (1) - 
(7) is mentioned. 
[0010] 
[Formula 1] 

CH 2 =CH-(CH 2 ) m -COO"M + ( i ) 


O 
II 


CH 2 =CH-C-NH-(CH 2 ) D -C00"M + 


(2) 


O 
II 

CH 2 =CH-C- 


NH 
I 


CH 3 =(CH 2 ) r -CH-(CH 2 ) p -COCTM + 


(3) 


o - •- • 

II 

CH 2 =CH-(CH 2 ) s -0-C-CH 2 
CH 2 =CH-(CH 2 ) s -0-C-CH~S0 3 -M + 


(4) 


CH 2 =CH 


0011] 
Formula 2] 


0-(CH 2 ) t -S0 3 ~M'' 


CH 3 


(5) 


CH 2 =CH-CH 2 -N + -(CH 2 ) U -CH 3 
CH 3 


X" <6) 


CH 3 CH 3 
CH 2 =C-C-0-CH 2 -CH 2 -N + -(CH 2 ) w -CH 3 
O CH 3 


X" (7) 


[0012] the inside of a formula, and M — a metal atom — alkali-metal atoms, such as Na and K, are shown 
preferably, m — 5-10p — as for 7-12u, 7-12r show [ 7-12s ] the integer of 8-13 for 6-1 1t, as for 8-13w. X — an 
anion — halogen atoms, such as chlorine and a bromine, are shown preferably. 

As a water-soluble monomer which may carry out graft polymerization with a polymerization nature surfactant, N- 
acryloyl morpholine, a styrene sulfonate, aminoethyl methacrylate, and acrylamides are mentioned, for example, and 
two or more sorts can also be mixed and used among these. 

[0013] As a nonaqueous solubility monomer which may carry out graft polymerization with a polymerization nature 
surface active agent, vinyl acetate system monomers, such as styrene and vinyl pivalate, etc. are mentioned, for 
example, and two or more sorts can also be mixed and used among these. Graft-ized carbon black distributes said 
carbon black underwater, adds a polymerization nature surfactant and a water-soluble polymerization initiator, 
adding and stirring a kind by the case, further, even if there are few water-soluble monomers and nonaqueous 
solubility monomers, makes graft polymerization perform and is obtained. A graft polymerization reaction is usually 
more preferably performed by the temperature of 60-80 degrees C at the temperature of 40-100 degrees C for 5 to 
8 hours for 5 to 10 hours. 

[0014] Although especially the addition of carbon black is not limited, it is 5 - 20% of the weight of concentration 
more preferably two to 30% of the weight to water, the addition of a polymerization nature surface active agent — 
the weight of carbon black — receiving — the amount of 0.1 to 10 times — it is the amount of 0.25 to 4 times more 
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preferably. As a water-soluble polymerization initiator, - azobis (2-N-benzyl amidinopropane) dihydrochloride, and 2 
and 2-azobis (2-amidinopropane) dihydrochloride, 2, and 2 '2, 2' azobis [ - ] [2-N-(2-hydroxyethyl) amidinopropane] 
dihydrochloride etc. is mentioned, for example. Although especially the addition of a water-soluble polymerization 
initiator is not limited, it is 5 - 20 % of the weight more preferably five to 30% of the weight to all monomer 
components. 

[0015] although especially the addition of the monomer component of a water-soluble monomer and a nonaqueous 
solubility monomer is not limited — the carbon black 100 weight section — receiving — the 50 - 300 weight section 

— it is the 80 - 200 weight section more preferably. However, the addition of a nonaqueous solubility monomer is 10 

- 25 % of the weight more preferably zero to 50% of the weight in a total amount with a water-soluble monomer. 
[0016] After adding the graft-ized carbon black produced by the above-mentioned approach into an aquosity 
medium and distributing using distributed means, such as a ball mill, the ink of this invention is obtained by 
performing filtration with centrifugal separation or a filter if needed, in order to ac(just grain size. An aquosity medium 
means the mixed liquor of water or water, and a water-soluble organic solvent. As a water-soluble organic solvent 
Although not **(ed) especially limited, for example A methanol, ethanol, n-propanol, Alcohols, such as isopropyl 
alcohol and sec-butyl alcohol, Amides, such as dimethylformamide and dimethylacetamide, an acetone, Ketones, 
such as diacetone alcohol, or ketone alcohol, a tetrahydrofuran, Ether, such as dioxane, a glycerol, ethylene glycol, a 
diethylene glycol. The alkyl ether derivatives of polyhydric alcohol, such as polyhydric alcohol, such as triethylene 
glycol, and the triethylene glycol monomethyl ether Nitrogen ring-like compounds, such as ester derivatives of 
polyhydric alcohol, such as glyceryl monoacetate, a N-methyl-2-pyrrolidone, and 1 ,3-dimethyl-2-imidazolidinone, etc. 
are mentioned. 

[001 7] This water-soluble organic solvent helps evaporation of the ink printed in the paper, and it has the operation 
which actjusts that vapor rate. The rate to the water of the water-soluble above-mentioned organic solvent is 5 - 20 
weight section more preferably below 30 weight sections to the water 100 weight section, in order to maintain the 
property as an aquosity medium. Although especially the addition of graft-ized carbon black is not limited, it is 3 - 
15 % of the weight more preferably one to 20% of the weight to an aquosity medium. 
[0018] 

[Example] An example is given to below and the ink of this invention is explained to it. 

Each components and those loadings for obtaining the production graft-ized carbon black of an example 1 - 4(1) 

graft-ized carbon black are shown in Table 1. 

[0019] 

[Table 1] ' : ■ 
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2.1 

2. 1 




0.4 

95.4 


2.0 

2.0 

2.0 



0.4 

93.6 

mm 3 

2.0 

1.0 

2.0 

0.2 


0.4 

94.4 


2.0 

4.0 



1.5 

0.5 

93.0 


[0020] As front Naka and a polymerization nature surface active agent, sodium undecylenate [the compound whose 

m of said general formula (1) is 8] was used. Moreover, as a water-soluble polymerization initiator, 2 and 2'-azobis 

(2-amidinopropane) dihydrochloride (V-Wako Pure Chem 50) was used. Reacted the constituent shown in Table 1 at 

80 degrees C for 5 hours, graft polymerization was made to perform, and graft-ized carbon black was obtained. 

(2) The ink constituent was produced by the following presentation using the production above-mentioned graft-ized 

carbon black of ink. 

[0021] 

Graft-ized carbon black 5.0 weight sections glycerol 1.5 weight sections ethanol 8.0 weight sections distilled water 
By 85.5 weight ******, the above-mentioned constituent was distributed in the ball mill for 5 hours, and ink was 
obtained. The loadings of each component for obtaining the example ink of a comparison are shown. 
[0022] 

Carbon black 5.0 weight sections sodium undecylenate 1.0 weight sections glycerol 1.5 weight sections ethanol 8.0 
weight sections distilled water By 84.7 weight ******, the above-mentioned constituent was distributed in the ball 
mill for 5 hours, and ink was obtained. 

About the ink obtained in the evaluation examples 1-4 and the example of a comparison of a property of ink, each 
following trial was performed and the property was evaluated. 

(1) After leaving it at a room temperature on the 60th immediately after manufacturing the aging measurement trial 
ink of the distributed particle size of ink, the distributed particle size [the diameter D50 (micrometer) of a centriole] 
of the carbon black in ink was measured with light scattering measurement. Measurement was performed using LA- 
700 made from HO RIB A. 

(2) Using the ink of a printing density measurement trial example and the example of a comparison, black solid was 
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printed on space with the ink jet printer, and early printing concentration was measured using the reflection density 
meter (TC-6DS by the Tokyo electric-spectaculars company). 

(3) After having dipped the paper used for the waterproof trial image density measurement trial of a printing object 
in 20-degree C water, leaving it for 5 minutes and fully drying it, the printing concentration was measured using the 
same reflection density meter as the above, and it asked for the water resisting property of ink using the following 
formula from the printing concentration in early stages of the above (2). 
[0023] 
[Equation 1] 

[0024] (4) After printing black solid using the same printer as the fixing sex-test above of a printing object and 
making it dry completely, it rubbed with the 400g weight which stuck the filter paper on the base, the concentration 
of the ink adhering to a filter paper was measured with the same reflection density meter as the above, and it 
searched for fixable using the following formula from the concentration of the filter paper used as the base. 
[0025] 
[Equation 2] 

. CfflUSffi) - (*ift<z>»ffi) 
(*0 = x I 0 0 

[0026] It.is shown that fixable is excellent, so that from the above-mentionedvformula and calculated value is small. 
The result of evaluation of the above property is shown in Table 2. 

0027] 

Table 2] 




WIS© 

W*i4 

CJXO 

c*o 


0.266 : 0.272 

1.350 

100 

17.1 


0.244 ! 0.249 

1.364 

100 

16.4 

Wfe&l 3 

0.232 ! 0.228 

1.348 

100 

11.8 


0.359 ! 0.281 

1.822 

100 

15.0 


0.218 ! 0.263 

1.332 

100 

85.5 


[0028] Since carbon black is used for each ink of examples 1-4 and the example of a comparison as a coloring 
agent, it is excellent in the water resisting property, and is value also with sufficient printing concentration so that 
clearly from Table 2. However, the ink of the examples 1-4 to which the graft polymerization of the polymerization 
nature surfactant was carried out on the surface of carbon black is excellent in fixable compared with the ink of the 
example of a comparison, and since there is still less aging of the diameter of a particulate material, it is excellent 
also in preservation stability. 
[0029] 

[Effect of the Invention] Since the graft-ized carbon black to which the graft polymerization of the polymerization 
nature surfactant (and thing which added the predetermined monomer by the case) was carried out is used for the 
front face of the carbon black of water-insoluble nature as a coloring agent according to this invention, the water 
resisting property of a printing object is high, and since aging of the diameter of a particulate material of value also 
with sufficient printing concentration not only being shown but ink is small, the preservation stability of ink is good. 
Furthermore, it excels also in fixable [ of a printing object ]. 

[0030] Therefore, especially the ink of this invention is suitable for the application of the ink for ink jet printers. 


[Translation done.] 
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